(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europ^en des brevets 



(12) 



(11) EP 1 208 146 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
21.04.2004 Bulletin 2004/17 

(21) Application number: 00954068.3 

(22) Date of filing: 15.08.2000 



(51) Intel 7: C08K 5/04, C08K 5/16, 
C08F 2/48, B32B 27/08, 
C08G 18/38. C08K5/20, 
C09D 133/14. C09D 163/00, 
C03C 25/26. C08L 63/00 

(86) International application number: 
PCT/US2000/022306 



(87) International publication number: 

WO 2001/012711 (22.02.2001 Gazette 2001/08) 



(54) SCREEN COATING COMPOSITION AND METHOD FOR APPLYING SAME 

BILDSCHIRMBESCHICHTUNGSZUSAMMENSETZUNG UNO VERFAHREN ZU DEREN 
ANWENDUNG 

COMPOSITION POUR SERIGRAPHIE ET METHODE D'APPLICATION 



OQ 



00 



(84) Designated Contracting States: 
DE FR IT 

(30) Priority: 18.08.1999 US 376784 

(43) Date of publication of application: 
29.05.2002 Bulletin 2002/22 

(73) Proprietor: Cognis Corporation 
Gulph Mills, PA 19406 (US) 

(72) Inventor: SAINT VICTOR, Marie-Esther 
Estecreek, Cincinnati. OH 45202 (US) 



(74) Representative: 

Weber, Thomas, Dr.Dipl.-Chenfi. et al 
Patentanwalte 

von Kreisler-Selting-Werner, 
Postfach10 22 41 
50462 Kdin (DE) 



(56) References cited: 
US-A- 4 374 222 
US-A-5 426138 
US-A- 5 916 669 



US-A- 5 242 958 
US-A- 5 889 076 



^ Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 



lU 



99(1) European Patent Convention). 



Printed by Jouve. 75001 PARIS (FR) 



1 



EP 1 208 146 B1 



2 



Description 

BACKGROUND OF THE INVENTION 

1, Field of the Invention 5 

[0001] The present invention relates to a water-free, 
water-washable, energy-curable, polymer-forming 
composition, especially useful as a print screen coating, 
and a method for applying same. 

2. Background of the Art 

[0002] In silk screen printing, the ink is forced onto a 
printing substrate through a stencil, or "mask", having a 
porous screen area configured in the shape of the indi- 
cia to be printed, such as letters or graphic images. The 
printing substrate can be paper, textile, metal, ceramic, 
polymer film, and the like. The screen can be a gauze 
or mesh fabricated from metal, textile fabric such as silk 
or cotton, or various polymer materials. 
[0003] The mask is generally prepared by coating a 
screen with a curable composition, curing the composi- 
tion, and then engraving the indicia. The engraved areas 
are porous, thereby permitting ink to be forced through 
the screen onto the printing substrate to print the indicia. 
[0004] After printing, the ink on the substrate is cured 
or hardened by any of several methods such as, for ex- 
ample, exposure of the ink to energy such as heat or 
radiation (e.g. ultraviolet, electron beam, and the like), 
evaporation of a solvent in the ink composition, or oxi- 
dation hardening of drying oil components (e.g linseed 
oil, tung oil), and the like. 

[0005] The three main technologies being practiced 
today which make up the bulk of the coatings and Inks 
include solvent borne, water borne, and zero volatile or- 
ganic compounds (VOC). Solvent borne and water 
borne systems produce coatings which are washable. 
Water washability is a desired feature of a coating com- 
position since the coating application equipment needs 
to be cleaned for reuse. However, there has been a tech- 
nological push to eliminate organic solvents and water 
in such compositions. Organic solvents present environ- 
mental health concerns. And both solvent based and 
water based systems are energy intensive, requiring 
drying ovens to remove the solvent or water. For exam- 
ple, thermally induced drying and curing of coated 
screen fabric typically requires about 7,000 to 12,000 
kilojoules of energy per kilogram of fabric as well as a 
long curing time, typically several hours Consequently, 
what is desired is a waterless, yet water-dispersible, ze- 
ro VOC composition which would be particularly useful 
as a coating for a print screen. 
[0006] US-A-4,374,222 discloses a mold-release 
composition comprising a mixture of at least one rela- 
tively high equivalent weight hydroxyl-containing mate- 
rials having an average active hydrogen functionality of 
from 2 to 8, preferably from 2 to 4 and an average active 



hydrogen equivalent weight of from 500 to 5000, pref- 
erably from 1000 to 3000 and at least one relatively low 
equivalent weight active hydrogencontaining material 
including one or more of any such materials containing 
either hydroxyl groups, primary amine groups, second- 
ary amine groups or mixtures of such groups; such ma- 
terials having an average active hydrogen functionality 
of from 2 to 16. preferably from 2 to 8 and an average 
active hydrogen equivalent weight of from 15 to 500, 
preferably from 32 to 200 and when the active hydrogen 
atoms are derived only from OH groups then the maxi- 
mum equivalent weight is 200. and an effective quantity 
of at least one fatty acid amide having at least one of 
the hydrogen atoms attached to the nitrogen atom of an 
amide group replaced with a-hydcoxyl-containing sub- 
stituent. 

SUMMARY OF THE INVENTION 

[0007] In accordance with the present invention, a 
substantially water-free, water-washable, energy-cura- 
ble, polymer-forming composition is provided which 
comprises: 

a) an oligomer selected from the group consisting 
of epoxy oligomer and urethane oligomer, said oli- 
gomer having at least two potymerizable ethyleni- 
cally unsaturated moieties; 

b) at least one alkoxylated polyol monomer having 
at least two polymertzable ethylenically unsaturated 
moieties and capable of being copolymerized with 
oligomer component (a) to provide a solid cured pol- 
ymer when exposed to energy-polymerizing condi- 
tions; and, 

c) at least one surface active agent capable of being 
integrated into the molecular structure of the poly- 
mer resulting from the copolymerization of (a) and 
(b) either by covalent bonding or by hydrogen bond- 
ing, and further capable of rendering said composi- 
tion water-dispersible. 

[0008] Also provided herein is a method for coating a 
screen with the aforementioned composition employing 
applicator means which can be washed with water. 
[0009] The foregoing composition contains substan- 
tially no VOCs and is readily dispersible in water. Anoth- 
er advantage of this composition is that it significantly 
reduces the amount of energy and time required to ef- 
fect curing. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0010] While the present Invention is particularly ap- 
plicable to coatings for print screens, it should be under- 
stood that any coating application or substrate, for print- 
ing or non-printing purposes, is within its scope. Per- 
centages of materials are by weight unless stated oth- 
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erwise. 

[001 1] The substantially water-free, water-washable, 
energy-curable, poly-forming composition herein in- 
cludes an epoxy oligomer and/or urethane oligomer 
having at least two polymerizable ethylenically unsatu- 
rated moieties, an alkoxylated polyol monomer having 
at least two ethylenically unsaturated moieties and a 
surface active agent which Is copolymerizable with the 
oligomer and/or monomer. 

[0012] An aliphatic and/or aromatic urethane oli- 
gomer may optionally be employed instead of, or in ad- 
dition to. the epoxy oligomer. The urethane oligomer 
component is preferably a urethane acrylate such as, 
for example, PHOTOMER® 6008 available from Henkel 
Corporation. However, the epoxy oligomer is preferred. 
[001 3] Also, the epoxy oligomer may optionally be ac- 
companied by polyester acrylate oligomer, trimethylol 
propane dimerester tetraacrytate oligomer, or dipolyox- 
ypropylene glycerol adipate oligomer. 
[0014] Generally, the energy-curable composition of 
the present invention includes the following component 
weight percentages: 



Oligomers 


30% 


- 70% 


Monomers 


30% 


- 70% 


Surfactants 


0.1% 


to 20% 


Photoinitiators 


0-10% 



[001 5] The epoxy oligomer can be prepared by react- 
ing an epoxide with an unsaturated acid such as acrylic 
or methacrylic acid, optionally in the presence of a 
polyamide derived from a polymerized fatty acid. 
[0016] In one embodiment the epoxy acrylate oli- 
gomer is derived from a compound having the formula: 

R^-[-CH2-CHOH-CH2-0{0)C-CH=CH2]n 

wherein is an aliphatic, aromatic or arene moiety hav- 
ing at least two carbon atoms and at least two oxido res- 
idues, and n is an integer of from 2 to 6. 
[0017] Useful epoxides include the glycidyl ethers of 
both polyhydric phenols and polyhydric alcohols, epox- 
idized fatty acids or drying oil acids, epoxidizeddiolefins. 
epoxidized di-unsatu rated acid esters, as well as epox- 
idized unsaturated polyesters, preferably containing an 
average of more than one epoxide group per molecule. 
The preferred epoxy compounds will have a molecular 
weight of from 300 to 600 and an epoxy equivalent 
weight of between 150 and 1,200. 
[0018] Representative examples of the epoxides in- 
clude condensation products of polyphenols and (me- 
thyl)epichlorohydrln. For the polyphenols, there may be 
listed bisphenol A. 2,2*-bis(4-hydroxyphenyl)methane 
(bisphenol F), hatogenated bisphenol A, resorcinol, hy- 
droquinone, catechol, tetrahydroxyphenylethane, phe- 
nol novolac, cresol novolac, bisphenol A novolac and 



bisphenol F novolac. There may also be listed epoxy 
compounds of the alcohol ether type obtainable from 
polyols such as alkylene glycols and polyalkylene gly- 
cols, e.g. ethylene glycol, 1 ,2-propylene glycol, 1 .3-pro- 
5 pylene glycol, 1,4-butanedlol, 1 ,6-hexanediol, neo- 
pentyl glycol, glycerine, diglycerol, trimethylolpropane, 
pentaerythritol, inositol, sorbitol, polyethylene glycol, 
polypropylene glycol, polytetrahydrofuran, (i.e., poly 
(1 ,4-butanediol), which is obtainable under the designa- 
te tion TERATHONE® from DuPont), and alkylene oxide- 
adduct of bisphenols, and {methyl)epichlorohydrin; gly- 
cidyl amines obtainable from anilines such as diamin- 
odiphenylmethane, diaminophenylsulfone and p-ami- 
nophenol, and (methyl)epichlorohydrin; glycidyl esters 
15 based on acid anhydrides such as phthalic anhydride 
and tetrahydro- or hexahydro- phthalic anhydride; and 
alicyclic epoxides such as 3,4-epoxy-6-methylcyclohex- 
ylmethyl and 3,4-epoxy-6-methyicyclohexyl carboxy- 
late. 

20 [0019] Glycidyl polyethers of polyhydric phenols are 
made from the reaction of a polyhydric phenol with epi- 
halohydrin or glycerol dihalohydrin. and a sufficient 
amount of caustic alkali to combine with the halogen of 
the halohydrin. Glycidyl ethers of polyhydric alcohols 

25 are made by reacting at least about 2 moles of an epi- 
halohydrin with 1 mole of a polyhydric alcohol such as 
ethylene glycol, pentaerythritol, etc., followed by dehy- 
drohalogenation. 

[0020] In addition to polyepoxides made from alco- 
30 hols or phenols and an epihalohydrin, polyepoxides 
made by the known peracid methods are also suitable. 
Epoxides of unsaturated esters, polyesters, diolefins 
and the like can be prepared by reacting the unsaturated 
compound with a peracid. Preparation of polyepoxides 
35 by the peracid method is described in various periodi- 
cals and patents and such compounds as butadiene, 
ethyl linoieate, as well as di- or tri-unsaturated drying 
oils or drying oil acids, esters and polyesters can all be 
converted to polyepoxides. Epoxidized drying oils are 
40 also well known, these polyepoxides usually being pre- 
pared by reaction of a peracid such as peracetic acid or 
performic acid with the unsaturated drying oil according 
to U. S. -A- 2.569,502. 

[0021] In certain embodiments, the diepoxide is an 
45 epoxidized triglycerides containing unsaturated fatty ac- 
ids. The epoxidized triglyceride may be produced by 
epoxidation of one or more triglycerides of vegetable or 
animal origin. The only requirement is that a substantial 
percentage of diepoxide compounds should be present. 
50 The starting materials may also contain saturated com- 
ponents. However, epoxides of fatty acid glycerol esters 
having an iodine value of 50 to 1 50 and preferably 85 to 
115 are normally used. For example, epoxidized triglyc- 
erides containing 2% to 10% by weight of epoxide oxy- 
55 gen are suitable. This epoxide oxygen content can be 
established by using triglycerides with a relatively low 
iodine value as the starting material and thoroughly 
epoxidizing them or by using triglycerides with a high 
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iodine value as starting material and only partly reacting 
them to epoxides. Products such as these can be pro- 
duced from the following fats and oils (listed according 
to the ranking of their starting iodine value): beef tallow, 
palm oil. lard, castor oil, peanut oil, rapeseed oil and, 
preferably, cottonseed oil, soybean oil, train oil, sunflow- 
er oil. linseed oil. Examples of typical epoxidized oils are 
epoxidized soybean oil with an epoxide value of 5.8 to 
6.5, epoxidized sunflower oil with an epoxide value of 
5.6 to 6.6. epoxidized linseed oil with an epoxide value 
of 8.2 to 8.6 and epoxidized train oil with an epoxide 
value of 6.3 to 6.7. 

[0022] Further examples of polyepoxides include the 
diglycidyl ether of diethylene glycol or dipropylene gly- 
col, the diglycidyl ether of polypropylene glycols having 
molecular weight up to, for example, 2,000, the triglyci- 
dyi ether of glycerine, the diglycidyl ether of resorcinol, 
the diglycidyl ether of 4,4-isopropylidene diphenol, 
epoxy novolacs, such as the condensation product of 
4,4'-methylenediphenol and epichlorohydrin and the 
condensation of 4,4*-isopropylidenediphenol and ep- 
ichlorohydrin. glycidyl ethers of cashew nut oil. epoxi- 
dized soybean oil, epoxidized unsaturated polyesters, 
vinyl cyclohexene dioxide, dicyclopentadiene dioxide, 
dipentene dioxide, epoxidized polybutadiene and epox- 
idized aldehyde condensates such as 3,4-epoxycy- 
clohexyl methyl-3',4 -epoxycyclohexane carboxylate. 
[0023] Particularly preferred epoxides are the glycidyl 
ethers of bisphenols, a class of compounds which are 
constituted by a pair of phenolic groups interlinked 
through an intervening aliphatic bridge. While any of the 
bisphenols may be used, the compound 2,2-bis (p-hy- 
droxyphenyl) propane, commonly known as bisphenol 
A, is more widely available in commerce and is pre- 
ferred. While polyglycidyl ethers can be used, diglycidyl 
ethers are preferred. Especially preferred are the liquid 
Bisphenol A-epichlorohydrin condensates with a molec- 
ular weight in the range of from 300 to 600. 
[0024] The acid component is comprised of an ethyl- 
enically unsaturated acid. Particularly suitable ethylen- 
ically unsaturated monocarboxylic acid are the alpha, 
beta-unsaturated monobasic acids. Examples of such 
monocarboxylic acid monomers include acrylic acid, be- 
ta-acryloxypropionic acid, methacrylic acid, crotonic ac- 
id, and alpha-chloroacrylic acid. Preferred examples are 
acrylic acid and methacrylic acid. Also suitable acid 
components are adducts of hydroxyalkyi acrylates or 
hydroxyalkyi methacrylates and the anhydrides of dicar- 
boxylic acids such as, for example, phthalic anhydride, 
succinic anhydride, maleic anhydride, glutaric anhy- 
dride, octenylsuccinic anhydride, dodecenylsuccinic an- 
hydride, chlorendic anhydride, tetrahydrophthalic anhy- 
dride, hexahydrophthalic anhydride and methyltetrahy- 
drophthalic anhydride. Such adducts can be prepared 
by methods of preparative organic chemistry known in 
the art. The acid component can also contain other car- 
boxylic acids. In certain embodiments, the acid compo- 
nent will be comprised of a minor amount, e.g. less than 



50% of the total acid equivalents, more typically less 
than 20% of the total acid equivalents, of a fatty acid. 
The fatty acids are saturated and/or unsaturated aliphat- 
ic monocarboxylic acids containing 8 to 24 carbon at- 

5 oms or saturated or unsaturated hydroxycarboxyllc ac- 
ids containing 8 to 24 carbon atoms. The carboxylic ac- 
ids and/or hydroxycarboxyllc acids may be of natural 
and/or synthetic origin. Examples of suitable monocar- 
boxylic acids are caprylic acid. 2-ethyihexanoic acid, ca- 

10 pric acid, lauric acid, myristic acid, palmitic acid, palar- 
gonic acid, palmitoieic acid, stearic acid, isostearic acid, 
oleic acid, elaidic acid, petroselic acid, linoieic acid, li- 
nolenic acid, elaeostearic acid, conjuene fatty acid, rici- 
noteic acid, arachic acid, gadoleic acid, behenic acid, 

15 erucic acid and brassidic acid and the technical mixtures 
thereof obtained, for example, in the pressure hydrolysis 
of natural fats and oils, in the oxidation of aldehydes 
from Roelen's oxo synthesis, or as monomer fraction in 
the dimerization of unsaturated fatty acids. In a particu- 

20 larly preferred embodiment, the fatty acid is derived from 
technical mixtures of the fatty acids mentioned which 
are obtainable in the form of the technical mixtures typ- 
ically encountered in oleochemistry after the pressure 
hydrolysis of oils and fats of animal or vegetable origin. 

25 such as coconut oil. palm kernel oil, sunflower oil, rape 
oil, rapeseed oil and coriander oil and beef tallow. How- 
ever, the fatty acid may also contain a branched fatty 
acid residue, for example the residue of 2-ethyl hexano- 
ic acid, isopalmitic acid or isostearic acid. 

30 [0025] Preferred fatty acids are mixtures obtained 
from natural sources, e.g. palm oil, palm kernel oil, co- 
conut oil, rapeseed oil (from old high-erucic acid plants 
or from new low-erucic acid plants, a.k.a. canola oil), 
sunflower oil (from old lowoleic plants or from new high- 
da oleic plants), castor oil, soybean oil, cottonseed oil, pea- 
nut oil, olive oil, olive kernel oil. coriander oil, castor oil, 
meadowfoam oil, chaulmoogra oil, tea seed oil, linseed 
oil, beef tallow, lard, fish oil and the like. Naturally oc- 
curring fatty acids typically are present as triglycerides 

40 of mixtures of fatty acids wherein all fatty acids have an 
even number of carbon atoms and a major portion by 
weight of the acids have from 12 to 18 carbon atoms 
and are saturated or mono-, di-, or tri-unsaturated. 
[0026] The preferred epoxy resins, i.e., those made 

45 from bisphenol A, will have two epoxy groups per mol- 
ecule. Thus, the product of a reaction with acrylic or 
methacrylic acid will contain an epoxy (meth)aerylate 
compound having a main chain of polyepoxide and both 
terminals of a (meth)acrylate group, respectively. Ac- 

50 cordingly, the stoichiometric amount of acrylic acid to 
form a diacrylate adduct would be two moles of acid for 
each two epoxy groups. In practice, however, it is pre- 
ferred to use an amount of acid slightly in excess of the 
amount necessary to cover both epoxy groups. There- 

55 fore, the amount of acrylic acid reacted is typically be- 
tween 2.001 moles to 2,1 moles, and more typically be- 
tween 2.01 and 2.05 moles of acid per two epoxy 
groups. 
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[0027] Alternatively, the reaction of the epoxide and 
the acid can take place in the presence of a polyamide 
derived from a polymerized fatty acid. The polyamide 
preferably has a number average molecular weight of 
less than 10.000 grams/mole. Low melting polyamide 
resins melting within the approximate range of 90°C to 
130°C may be prepared from polymeric fatty acids and 
aliphatic polyamines. Typical of the polyamines which 
may be used are ethylene diamine, diethylene triamine. 
triethylene tetramlne, tetraethylene pentamine, 1 ,4-di- 
aminobutane, 1,3-diaminobutane, hexamethylene di- 
amine, piperazine, isophorone diamine, 3-(N-isopro- 
pylamine)-propylamlne, S.S'-iminobispropylamine, and 
the like. A preferred group of these low melting polya- 
mides are derived from polymeric fatty acids, and eth* 
yiene diamine and are solid at room temperature. 
[0028] Suitable such polyamides are commercially 
available under the trade designation of VERSAMID® 
polyamide resins, e.g. VERSAMID® 335, 750 and 744, 
and are amber-colored resins having a number average 
molecular weight up to 10,000, preferably from 1,000 to 
4,000 and a softening point from below room tempera- 
ture to 190°C. 

[0029] The preferred polyamide is VERSAMID® 335 
polyamide which is commercially available from Henkei 
Corporation and has an amine value of 3, a number av- 
erage molecular weight of 1699, as determined by gel 
permeation chromatography (GPC) using a polystyrene 
standard, and a polydispersity of 1.90. 
[0030] The preparation of such VERSAMID® polya- 
mide resins is well known and by varying the acid and/ 
or functionality of the polyamine, a great variety of vis- 
cosities, molecular weights and levels of active amino 
groups spaced along the resin molecule can be ob- 
tained. Typically, the VERSAMID® polyamide resins 
useful herein have amine values from 0 to 25, preferably 
0 to 10. more preferably 0 to 5; viscosities of from 0.1 to 
3 Pa s (1 to 30 poises)(at IGO^'C) and polydispersitles 
of less than 5. The amine value and number average 
molecular weight of the polyamide can be determined 
as described in U.S. -A- 4.652,492 (Seiner et. al.). 
[0031] The polyamide is incorporated into the compo- 
sition in an amount not exceeding 50% by weight based 
on the combined weight of the epoxide and acid com- 
ponents and the polyamide. Preferably, an amount not 
exceeding 25% by weight is utilized and most preferred 
is an amount of from 5% to 15% by weight. 
[0032] The reaction between the epoxide and acid 
can be performed over a wide range of temperatures, 
e.g. from 40°C to 150°C., more typically from 50°C to 
130°C and preferably between 90°C and IIO'^C, at at- 
mospheric, sub-atmospheric or superatmospheric pres- 
sure; preferably in ah inert atmosphere. Esterification is 
continued until an acid number of 2 to 15 is obtained. 
This reaction ordinarily takes place in 8 to 15 hours. To 
prevent premature or undesirable polymerization of the 
product or the reactants, it is advantageous to add a vi- 
nyl inhibitor to the reaction mixture. Suitable vinyl po- 



lymerization inhibitors include tert-butylcatechol, hydro- 
quinone. 2,5-ditertiarybutylhydroquinone, hydroquinon- 
emonoethyl ether, etc. Advantageously, the inhibitor is 
included In the reaction mixture at a concentration of 
5 0.005 to 0.1 % by weight based on the total of the rea- 
gents. 

[0033] The reaction between the epoxide and the acid 
proceeds slowly when uncatalyzed, and can be accel- 
erated by suitable catalysts which preferably are used, 

10 such as. for example, the tertiary bases such as triethyl 
amine, tributylamine, pyridine, dimethylaniline, tris 
(dimethylaminomethyl)-phenol, triphenyl phosphine, 
tributyl phosphine, tributylstllbine; aicoholates such as 
sodium methylate, sodium butylate, sodium methoxyg- 

15 lycolate, etc.; quaternary compounds such as tetrame- 
thylammonium bromide, tetramethylammonium chlo- 
ride, benzyl-trimethylammonium chloride, and the like. 
At least 0.01 percent, based on total weight of reagents, 
preferably at least 0.1 percent, of such catalyst is desir- 

20 able. 

[0034] Typical examples of suitable monomers which 
can be used and added to the reaction mixture before 
or during the reaction, or added after the reaction, as a 
reactive diluent, are the vinyl or vinylldene monomers 

25 containing ethylenic unsaturation, and which can copo- 
lymerized with the compositions of this invention are, 
styrene, vinyl toluene, tertiary butyl styrene; alpha-me- 
thyl-styrene, monochlorostyrene, dichlorostyrene, dlvl- 
nylbenzene, ethyl vinyl benzene, diisopropenyl ben- 

30 zene, methyl acrylate, ethyl acrylate, methyl methacr- 
ylate, ethyl methacrylate, acrylonitrile, methacrylonitrile, 
the vinyl esters, such as vinyl acetate and the monovinyl 
esters of saturated and unsaturated aliphatic, monoba- 
sic and polybasic acids, such as the vinyl esters of the 

35 following acids: propionic, isobutyric, caproic, oleic, 
stearic, acrylic, methacryllc, crotonic, succinic, maleic, 
fumaric, itaconic hexahydrobenzoic, citric, tartaric, etc., 
as well as the corresponding allyl, methallyl. etc., esters 
of the aforementioned acids, the itaconic acid mo- 

40 noesters and diesters, such as the methyl, ethyl, butyl 
esters, etc.; the maleic and fumaric acid monoesters, 
diesters and their amide and nitrile compounds, such as 
diethyl maieate, mateyl tetramethyl diamide. fumaryl 
dinitrile, dimethyl fumarate; cyanuric acid derivatives 

45 having at least one copolymerizable unsaturated group 
attached directly or indirectly to the triazine ring such as 
diallyl ethyl cyanurate. trialtyl cyanurate, etc.. ethers 
such as vinyl allyl ether, divinyl ether, diallyl ether, resor- 
cinol divinyl ether, etc., diallyl chlorendate, diallyl tetra- 

50 chloro phthalate, diallyl tetrabromophthalate, dibromo- 
propargyl acrylate, as well as the partial fusible or solu- 
ble polymerizable polymers of the hereinabove listed 
monomers, etc. 

[0035] In preparing the polymerizable compositions 
55 containing the reaction product of this invention and one 
or more of the monomers of.the type listed hereinabove, 
the relative amount of the monomers can vary broadly. 
In general, however, the monomer or monomers are 
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used at less than 50% by weight of the composition, typ- 
ically in the range of 1% to 30% by weight, and more 
typically in the range of 5% to 15% by weight. 
[0036] Epoxy oligomers prepared by reacting an 
epoxide with acrylic acid in the presence of a polyamide 
derived from a polymerized fatty acid possess the ad- 
vantage of being thixotropic. The viscosity of composi- 
tions containing such oligomers decreases with the ap- 
plication of increasing agitation or shear stress and 
gradually returns to its former viscous state when al- 
lowed to rest. Thus, the composition exhibits lower vis- 
cosity when in the process of being applied to a sub- 
strate under the application of force or pressure. How- 
ever, once the coating has been applied it resumes its 
high viscosity state and tends to remain on the substrate 
without running. 

[0037] Also, epoxy oligomer may optionally be ac- 
companied by polyester acrylate oligomer, trimethylol 
propane dimerester tetraacrylate oligomer, or dipolyox- 
ypropylene glycerol adipate oligomer. 
[0038] Referring now to the alkoxylated polyol com- 
ponent of the composition described herein, the pre- 
ferred alkoxylated polyol monomer has the formula. 

R^-[-(Y)^-R^-CH=CH-r'*]^ 

wherein R^ is an aliphatic, aromatic or arene moiety hav- 
ing at least two carbon atoms and at least two oxido res- 
idues, Y is an aikylene oxide moiety and x is an integer 
of from 2 to 6. R^ is a linkage group capable of joining 
the aikylene oxide moiety Y and the -CH=CH- group, R"* 
is hydrogen or -C(0)OR^ wherein R^ is hydrogen or an 
alky! group of from 1 to 22 carbon atoms, and m is an 
integer of from 2 to 6. 

[0039] More particularly, R2 can be an ethylene glycol 
residue, propylene glycol residue, trimethylol propane 
residue, pentaerythritol residue, neopentyl glycol resi- 
due, glyceryl residue, diglyceryl residue, inositol resi- 
due, sorbitol residue, hydroquinone residue, catechol 
residue, or bisphenol residue (e.g bisphenol A). R2 can 
also be selected from saturated or unsaturated straight 
or branched chain aliphatic moieties of from 6 to 24 car- 
bon atoms such as epoxidized soy bean oil residue. Al- 
ternatively, R2 can be polyethylene glycol, or ethylene 
oxide/propylene oxide copolymer. 
[0040] Y is preferably an ethylene oxide or propylene 
oxide residue. 

[0041] R3 can optionally be, for example, the linking 
groups -0-. -0(0)C-. - OCH2CH2-, or-OCH2CHOHCH2 
0{0)C-. 

[0042] The alkoxylated polyol monomer component 
preferably comprises a mixture of at least one alkoxy- 
lated polyol diacrylate such as, for example, bisphenol 
A ethoxylate diacrylate and/or neopentyl glycol propox- 
ylate diacrylate, and at least one alkoxylated polyol tri- 
acrylate such as, for example trimethyloipropane ethox- 
ylate triacrylate. 



[0043] A preferred composition includes 10% to 15% 
by weight of neopentyl glycol propoxylate diacrylate, 5% 
to 10% bisphenol A ethoxylate diacrylate, and 15% to 
20% trimethyloipropane ethoxylate triacrylate based on 

5 total composition weight. Preferably, also, the epoxy ol- 
igomer component used in conjunction with the alkoxy- 
lated polyol monomer component is obtained by react- 
ing a diepoxide such as a diglycidyl ether of a dihydric 
phenol (e.g. bisphenol A) with an unsaturated acid com- 

10 ponent (e.g. acrylic acid) in the presence of a polyamide 
derived from a fatty acid. 

[0044] Referring now to the surface active agent com- 
ponent, photopolymerizable print screen coating pastes 
are water insoluble, hence the need for a surface active 

15 agent capable of providing water-dispersibility so that 
the uncured coating paste can be washed off the appli- 
cation equipment. It is most efficient to include the sur- 
face active agent as part of the screen printing ink com- 
position rather than as a component in the wash water. 

20 The surface active agents described herein are capable 
of being integrated into the molecular structure of the 
cured polymer resulting from the copolymerizable of the 
oligomer and the alkoxylated potyol monomer compo- 
nents. Integration of the surface active agent into the 

25 molecular structure of the cured polymer can be accom- 
plished by, e.g., covalent bonding. For example, the sur- 
face active agent can include one or more active sites 
capable of establishing covalent bonds, such as. for ex- 
ample, unsaturated sites or reactive groups. Alternative- 

30 ly. the surface active agent can be integrated into the 
molecular structure of the cured polymer by means of 
hydrogen bonds. In either case the surface active agent 
possesses the advantage of not migrating within the 
cured coating. Moreover, integration of the surface ac- 

35 tive agent prevents water sensitivity of the cured poly- 
mer coating which would be caused by the presence of 
free surfactant. 

[0045] One type of surface active agent found to be 
suitable for use in the composition of the present inven- 

<o tion includes ethylene oxide/propylene oxide block co- 
polymers. Such copolymers are available from BASF 
Corporation under the designations PLURONIC™ 
P105, PLURONIC™ F108. PLURONIC™ F104. and 
PLURONIC™ L44, for example, and have the following 

45 fomiula: 

HO-(CH2CH20)a-(CH(CH3)CH20)i,-(CH2CH20)c-H 

50 wherein b is at least 1 5 and (CH2CH20)a+c is varied from 
20% - 90% by weight. 

[0046] Another type of surface active agent suitable 
for use in the composition of the present invention in- 
cludes ethoxytated acetylenic alcohols and diols such 
55 as those available under the designations SURFY- 
NOL® 465 and SURFYNOL® 485(W) from Air Products 
Co. A preferred surface active agent includes an acet- 
ylenic glycol decene diol. 
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[0047] Yet another type of surface active agent suita- 
ble for use in the present invention includes fluoropoly- 
mers and prepolymers such as, for example, fluorinated 
alky! esters such as 2-N(alkyl perfluorooctane sulfona- 
mido) ethyl acryiate which is available under designa- s 
tion FLUORAD FC-430 from 3M Co. 
[0048] Yet another type of surface active agent suita- 
ble for use in the present invention includes epoxy sili- 
cones such as SILQUEST A-187 available from OSi 
Specialties. Inc., of Danbury. Connecticut, which has the 
formula: 



O 

HjC— CHCH20CH2Si(OCH3)3 



[0049] Yet another type of surface active agent suita- 
ble for use in the present invention is a sugar surfactant 
such as an alkyi polyglycoside and/or a polyhydroxy fat- 
ty acid amide. Examples of suitable polyhydroxy fatty 
acid amides include those corresponding to formula I: 

. o Ri 

II I 

Rj-C-N-Y (I) 



wherein is H, C1-C4 hydrocarbyl, 2-hydroxy ethyl, 
2-hydroxy propyl, or a mixture thereof, preferably C^-C4 
alkyI, more preferably C^ or C2 alkyI, most preferably C^ 
alkyi (i.e.. methyl); and R2 is a C5-C31 hydrocarbyl moi- 
ety, preferably straight chain C7-C^g alkyI or alkenyl, 
more preferably straight chain C9-C17 alkyI or alkenyl, 
most preferably straight chain C^^-C^g alkyI or alkenyl, 
or mixture thereof; and Y is a polyhydroxyhydrocarbyl 
moiety having a linear hydrocarbyl chain with at least 3 
hydroxyls directly connected to the chain, or an aikoxy- 
lated derivative (preferably ethoxylated or propoxylated) 
thereof. Y preferably will be derived from a reducing sug- 
ar in a reductive aminatlon reaction; more preferably Y 
is a glycityl moiety. Suitable reducing sugars include glu- 
cose, fructose, maltose, lactose, galactose, mannose, 
and xylose. As raw materials, high dextrose corn syrup, 
high fructose corn syrup, and high maltose corn syrup 
can be utilized as well as the individual sugars listed 
above. These corn syrups may yield a mix of sugar com- 
ponents for Y. It should be understood that it is by no 
means intended to exclude other suitable raw materials. 
Y preferably will be selected from the group consisting 
of -CH2-(CHOH)n-CH20H, -CH(CH20H)-(CH0H)n.i- 
CH2OH. -CH2-(CHOH)2(CHOR')(CHOH)-CH20H. 
where n is an integer from 3 to 5. inclusive, and R' is H 
or a cyclic mono- or poly- saccharide, and alkoxylated 



derivatives thereof. Most preferred are glycityls wherein 
n is 4, particularly -CH2-(CHOH)4- CH2OH. Compounds 
of the formula I are also known as glucamides. There- 
fore, when, for example, is methyl, R2 dodecyl; and 
Y is -CH2-(CHOH)4-CH20H, the compound in question 
is referred to as dodecyl N-methylglucamide. 
[0050] Methods for making polyhydroxy fatty acid 
amides are known in the art. In general, polyhydroxy fat- 
ty acid amides can be made by reductively aminating a 
reducing sugar reacting with an alkyl amine to form a 
corresponding N-alkyI polyhydroxyamine and then re- 
acting the N-alkyI polyhydroxyamine with a fatty aliphat- 
ic ester or triglyceride to form the N-alkyI, polyhydroxy 
fatty acid amide. Processes for making polyhydroxy fat- 
ty acid amides are disclosed in U.S. -A-l, 985,424; 
2,965,576; 5,194,639; and 5,334,764. 
[0051] Examples of suitable alkyl polyglycosides In- 
clude those con'esponding to the fomnula II: 

RiO(R20)b(Z)3 (II) 

wherein Ri is a monovalent organic radical having from 
6 to 30 carbon atoms; R2 is divalent alkylene radical hav- 
ing from 2 to 4 carbon atoms; Z is a saccharide residue 
having 5 or 6 carbon atoms; b is a number having a value 
from 0 to 1 2; a Is a number having a value from 1 to 6. 
Prefen'ed alkyl polyglycosides which can be used in the 
compositions according to the Invention have the formu- 
la I wherein Z is a glucose residue and b is zero. Such 
alkyl polyglycosides are commercially available, for ex- 
ample, as APG®, GLUCOPON®, Pl^NTAREN® or 
AGRIMUL® surfactants from Henkel Corporation, Am- 
bler, PA, 19002. Examples of such surfactants include 
but are not limited to: 

1 . GLUCOPON® 220 Surfactant - an alkyl polygly- 
coside in which the alkyl group contains 8 to 10 car- 
bon atoms and having an average degree of polym- 
erization of 1.5. 

2. GLUCOPON® 225 Surfactant - an alkyl polygly- 
coside In which the alkyl group contains 8 to 10 car- 
bon atoms and having an average degree of polym- 
erization of 1 .7. 

3. GLUCOPON® 600 Surfactant - an alkyl polygly- 
coside in which the alkyl group contains 12 to 16 
carbon atoms and having an average degree of po- 
lymerization of 1 .4. 

4. GLUCOPON® 625 Surfactant - an alkyl polygly- 
coside in which the alkyl group contains 12 to 16 
carbon atoms and having an average degree of po- 
lymerization of 1 .4. 

5. APG® 325 Surfactant - an alkyl polyglycoside in 

which the alkyl group contains 9 to 1 1 carbon atoms 
and having an average degree of polymerization of 
1.6. 

6. PLANTAREN® 2000 Surfactant - an alkyl polyg- 
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lycoside in which the alky) group contains 8 to 16 
carbon atoms and having an average degree of po- 
lymerization of 1 .4. 

7. PLANTAREN® 1300 Surfactant - an alkyi polyg- 
lycoside in which the alkyI group contains 12 to 16 
carbon atoms and having an average degree of po- 
lymerization of 1.6. 

8. AGRIMUL® PG 2067 Surfactant - an alkyI poly- 
glycoside in which the alkyI group contains 8 to 10 
carbon atoms and having an average degree of po- 
lymerization of 1.7. 

[0052] Other examples Include alkyI polyglycoside 
surfactant compositions which are comprised of mix- 
tures of compounds of formula I as described in U.S.-A- 

5.266.690 and 5.449.763. 

[0053] A particularly preferred sugar surfactant for 
use in the present invention is an alkyI polyglycoside 
conresponding to formula II wherein Ri is a monovalent 
organic radical having from 8 to 16 carbon atoms, b is 
zero, and a is a number having a value of from 1 to 2. 
[0054] Generally, the surface active agent preferably 
constitutes from 0.1% to 20% of the total composition, 
more preferably 0.5% to 1 0%, and most preferably from 
1%to 5%. 

[0055] Polymerization of the energy-polymerizable 
composition of the present invention may be effected by 
the use of, for example, electron beam (EB) radiation or 
ultraviolet (UV) radiation. Photoinitiators are not a re- 
quired component of the composition if EB radiation is 
used to effect polymerization. However, if UV radiation 
is employed the composition should include a photoini- 
tiator. 

[0056] Any photoinitiator suitable for the purposes de- 
scribed herein may be employed. Examples of useful 
photoinitiators include one or more compounds selected 
from benzildimethyl ketal. 2,2-diethoxy-1,2-diphe- 
nylethanone. 1-hydroxycyclohexyl-phenyl ketone, a,a- 
dimethoxy-a-hydroxyacetophenone, 1 -(4-isopropylphe- 
nyl)-2-hydroxy-2-methyl-propan-1 -one, 1 -[4-{2-hydrox- 
yethoxy)phenyl]-2-hydroxy-2-methyl-propan-1-one. 
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopro- 
pan-1-one, 2-benzyl-2-N,N-dimethylamino-1-(4-mor- 
pholinophenyl)-butan-1 -one, 3,6-bis{2-methyl-2-mor- 
pholino-propanonyl)-9-butyl-carbazole, 4,4'-bis(dime- 
thylamino)benzophenone, 2-chlorothioxanthone, 4- 
chlorothioxanthone, 2-isopropylthioxanthone. 4-isopro- 
pylthioxanthone, 2,4-dimethylthioxanthone. 2,4-diethyl- 
thioxanthone, 4-benzoyl-N .N-dimethyl-N-[2-(1 -oxo- 
2-propenyl)oxy]ethylbenzenemethanaminium chloride, 
methyldiethanolamine.triethanolamine, ethyl 4-(dimeth- 
ylamino)benzoate. 2-n-butoxyethyl 4-(dimethylamino) 
benzoate and combinations thereof. 
[0057] Benzophenone, which is not ger se a photoin- 
itiator. may be used in photoinitiator compositions in 
conjunction with a coinitiator such as thioxanthone, 
2-isopropyl thioxanthone, 4-isopropylthioxanthone, 
2-chlorbthioxanthone, 4-chlorothioxanthone, and amine 



coinitiators such as methyldiethanolamine and ethyl 
4-(dimethylamino) benzoate. 

[0058] It is preferable to have a blend of photoinitia- 
tors such that the combined absorption spectra of the 

5 individual photoinitiators matches the spectral output of 
the UV lamp (or other radiation emitter) used to effect 
the curing of the coating or ink composition. For exam- 
pie, mercury vapor lamps have strong emissions in the 
UV 240 to 280 nm (2400A to 2800A) range and in the 

10 UV 340 to 380 nm (3400A to 3800A) range. By choosing 
a suitable blend of photoinitiators a more efficient utili- 
zation of the spectral output of the lamp can be 
achieved. Such increased efficiency can translate to 
faster throughput during the energy-polymerization 

15 process. 

[0059] Moreover, coatings employing the composition 
described herein can include colorants such as pig- 
ments and dyes which absorb UV light. For example, 
pigments generally absorb wavelengths of light below 

20 370 nm (3700A). To cure such a coating one needs to 
generate free radicals by using a photoinitiator which 
absorbs light above 370 nm (3700A). A suitable pho- 
toinitiator for pigmented systems includes 2-benzyl- 
2-dimethylamino-1-(4-morpholinophenyl)-butan-1-one. 

25 which is commercially available under the designation 
Irgacure 369 from Ciba-Geigy. 
[0060] To insure that the composition does not pre- 
maturely polymerize, a free radical inhibitor may option- 
ally be added to the polymerlzable composition. Exam- 

30 pies of suitable inhibitors include hydroquinone and me- 
thyl ether thereof or butylated hydroxytoluene at a level 
of from 5 ppm to 2000 ppm by weight of the polymeriz- 
able components. Additives which are particulariy use- 
ful in prolonging the shelf-life of the composition can also 

35 be used. e.g. UV stabilizers such as Fluorstab U.V.-II 
from Kromachem. 

[0061] The UV radiation is preferably applied to a film 
of the present composition at an energy density of from 

2.000 to 3,000 mJ/cm2, more preferably 2,200 to 2,500 
40 mJ/cm2, in order to optimize through-curing of the film. 
While the film can be tack free with exposure to 20-40 
mJ/cm^, energy densities less than 2000 mJ/cm^ pro- 
duce a film with a lower degree of crosslinking (as meas- 
ured by pendulum hardness testing), and energy den- 
45 sities greater than 3000 exhibit a deleterious effect on 
the cured film. 

[0062] The composition described herein may be ap- 
plied to a screen as a coating in a conventional manner. 
For example, the composition can be applied by brush- 
so es, rollers, spraying or by dipping the screen in the com- 
position. The screen can be a mesh fabricated from, for 
example, silk, polyester, polypropylene, high density 
polyethylene, nylon, glass, and metal such as nickel, 
aluminum, steel, etc. The coating composition is then 
55 cured or hardened by exposure to polymerizing radia- 
tion such as UV or EB radiation to form a blank stencil. 
[0063] Generally, a six second exposure time is suffi- 
cient to cure the composition into a hard, tack-free coat- 
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ing with an energy requirement of 460k J per kg of screen 
fabric. 

[0064] After the screen coating is hardened, the blank 
stencil can be engraved, for example by means of laser 
light, to create porous areas In the shape of desired in- 
dicia. The engraved screen can then be used as a mask 
in a screen printing process in a conventional manner. 
The uncured composition remaining on the application 
equipment is readily washable with water. 
[0065] The wettability of the composition described 
herein on a substrate such as nickel can be measured 
by contact angle goniometry. The present composition 
exhibits a contact angle on nickel of no more than 100*". 
more preferably no more than 70**. and most preferably 
no more than 30". 

[0066] The following examples are given for the pur- 
pose of illustrating the present invention. 

EXAMPLE 1 

[0067] A composition was made by mixing the follow- 
ing components: 

Oligomer component : 

[0068] 40% of a composition containing an epoxy ol- 
igomer obtained by reacting a diglycidyl ether of bisphe- 
nol A with acrylic acid in the presence of VERS AM ID® 
335 polyamide (10%) and propoxylated glycerol triacr- 
ylate (15%). 

[0069] 9% dipolyoxypropylene glycerol adipate oli- 
gomer 

Monomer component: 

[0070] 1 7% trimethylol propane ethoxylate triacrylate 
(available from Henkel Corp. under the designation 
PHOTOMER®4149). 

[0071] 1 2.5% neopentyl glycol propoxylate diacrylate 
(available from Henkel Corp. under the designation 
PHOTOMER®4127). 

[0072] 6% bisphenol A ethoxylate diacrylate (availa- 
ble from Henkel Corp. under the designation PHO- 
TOMER®4028). 

Photoinitiator component: 

[0073] 0.5% blend of 2-isopropyl thioxanthone and 
4-isopropylthioxanthone (available from International 
Bio-Synthetics under the designation Quantacure ITX). 
[0074] 2.5% 2-methyl-1-[4-(methylthio)phenyl]- 
2-morpholino-propan-1-one (available from Ciba-Geigy 
under the designation Irgacure 907). 

Pigment component : 

[0075] 0.25% Irgalite Yellow. 



Surface active agent component : 

[0076] 12% of ethylene oxide/propylene oxide block 
copolymer (available from BASF under the designation 
5 PluronicF-105. 

[0077] The above components were mixed in accord- 
ance with the following procedure: 
[0078] First, the epoxy acrylate oligomer, 50% of 
PHOTOMER® 4028. all of PHOTOMER® 4127, and the 
pigment were mixed together with grinding to form a 
ground paste. Next, the rest of the oligomer components 
were added to the ground paste. The surfactant mixture 
was prepared by blending the surface active agent with 
50% of the PHOTOMER® 4149 under mild heating (less 
than 35*^0). The surfactant blend was then added at 
room temperature to the ground paste with stirring. The 
photoinitiator was mixed with the remaining 50% of the 
PHOTOMER® 4149 and then added to the ground 
paste with mixing. 

[0079] The resulting composition was self-emulsify- 
ing, had a viscosity of 2300 mPa s (centipoise), and ex- 
hibited thixotropic shear thinning characteristics. 
[0080] The composition was applied as a 50.8 ^m (2 
mil) thick film to screen substrates of aluminum, nickel, 
and steel mesh and then cured by passing the sub- 
strates under a U.V. lamp under the following conditions: 



Lamp 


Hg vapor 


Power 


300 watts/cm 


Conveyor speed 


6.09 m/min (20 ft./min.) 


Exposure time 


6 seconds 


Exposure temperature 


25°C 



[0081] The film was observed to be tack free after one 
pass. The following tests were performed on the cured 
film. 

[0082] Wettability of the metal substrates by the com- 
position was measured using a contact angle goniome- 
ter at room temperature. The contact angle of the UV 
cured epoxy acrylate based film of this Example was 
found to be 27.5 degrees. 

[0083] The hardness of the cured film, one indicator 
of crosslink density, was measured in accordance with 
ASTM D4366-92 Pendulum damping test. The cured 
film exhibited a hardness of 157 counts as measured by 
this test. 

[0084] The solvent resistance of the cured film was 
measured by the ASTM D5402-93 MEK double rub test. 
The cured film was measured at more than 200 double 
rubs. 

[0085] Adhesion of the film was assessed by a con- 
ventional tape test and by scanning electron micro- 
scope. The film exhibited sufficient adhesion. 

EXAMPLE 2 

[0086] A composition was made by mixing the follow- 
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ing components: 
Oligomer component : 

[0087] 37.3% of a composition containing epoxy oli- 5 
gomer obtained by reacting a diglycidyl ether of bisphe- 
nol A with acrylic acid in the presence of VERSAMID® 
335 polyamtde (10%)and propoxylated glyceryl triacr- 
ylate(15%). 

10 

Monomer component: 

[0088] 18.66% trlmethylol propane ethoxylate triacr- 
ylate {PHOTOMER® 4149). 

[0089] 9.33% neopentyl glycol propoxylate diacrylate 15 
(PHOTOMER® 4127). 

[0090] 13.99% bisphenol-A-ethoxylate diacrylate 
(PHOTOMER® 4028). 

Photoinitiator component: 

[0091] 9.52% blend of Quantacure 369 (available 
from International Bio Synthetics and Darocur 4265 
(available from Merck). 

25 

Pigment component: 

[0092] 1 .87% Irgalite yellow. 

Surface active agent component : 30 

[0093] 9.33% Ethylene oxide/propylene oxide copol- 
ymer (Pluronic 105 available from BASF). 
[0094] The composition of this Example was prepared 
in accordance with the mixing method of Example 1 . The 35 
composition was water washable. It had a viscosity of 
3500 mPa*s (centi poise) and exhibited thixotropic shear 
thinning characteristics. 

[0095] The composition was applied to a nickel 
screen substrate and then cured by passing the sub- <o 
strate under a UV lamp under the same conditions as 
set forth in Example 1 . 

[0096] The sample was observed to be tack free after 
one pass. The contact angle measured by a goniometer 
as an indicator of wettability was 27.5. 45 

EXAMPLE 3 

[0097] A composition was made by mixing the follow- 
ing components: so 

Oligomer component : 

[0098] 40% of a composition containing epoxy oli- 
gomer obtained by reacting a diglycidyl ether of bisphe- 55 
nol A with acrylic acid in the presence of VERSAMID® 
335 polyamide (10%) and propoxylated glyceryl triacr- 
ylate(15%). 



[0099] 9% dipolyoxypropylene glycerol adipate oli- 
gomer. 

Monomer component: 

[01 00] 1 7% trimethylol propane ethoxylate triacrylate 
(PHOTOMER® 4149). 

[0101] 13% neopentyl glycol propoxylate diacrylate 
(PHOTOMER® 4127. 

[0102] 6% bisphenol-A-ethoxylate diacrylate (PHO- 
TOMER® 4028). 

Photoinitiator component : 

[0103] 3% 2-benzyl-2-N,N- dimethylamino-1-(4-mor- 
pholinophenyl)-1-butanone available as Irgacure 369. 
[0104] 1 % thioxanthone 

Pigment component : 

[0105] 1 % Phthalo Blue GS 

Surface active agent component : 

[0106] 10% Ethylene oxide/propylene oxide copoly- 
mer (Pluronic 108 available from BASF). 
[01 07] The composition of this Example was prepared 
in accordance with the mixing method of Example 1 . The 
composition was water washable and exhibited thixo- 
tropic shear thinning characteristics. 

EXAMPLE 4 

[01 08] A composition was made by mixing the follow- 
ing components: 

Oligomer component: 

[0109] 25% of a composition containing epoxy oli- 
gomer obtained by reacting a diglycidyl ether of bisphe- 
nol A with acrylic acid in the presence of VERSAMID® 
335 polyamide (10%) and propoxylated glyceryl triacr- 
ylate (15%). 

Monomer component : 

[0110] 27.25% trimethylol propane ethoxylate triacr- 
ylate (PHOTOMER® 4149). 

[0111] 8% neopentyl glycol propoxylate diacrylate 
(PHOTOMER® 4127). 

[01 1 2] 30% bisphenol-A-ethoxylate diacrylate (PHO- 
TOMER® 4028). 

Photoinitiator component : 

[0113] 2.5% Irgacure 369 
[0114] 0.94% thioxanthone 
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Pigment component: 

[0115] 0.31 % Phthalo Blue GS 

Surface active agent component : 

[01 1 6] 6% Ethylene oxide/propy lene oxide copolymer 
(Pluronic 108 available from BASF). 
[01 1 7] The composition of this Example was prepared 
in accordance with the mixing method of Example 1 .The 
composition was water washable and exhibited thixo- 
tropic shear thinning characteristics. 



Claims 

1. A substantially water-free, water-washable, ener- 
gy-curable, poiyiner-forming composition which 
comprises: 

a) an oligomer selected from the group consist- 
ing of epoxy oligomer and urethane oligomer, 
said oligomer having at least two ethylenically 
unsaturated moieties; 

b) at least one alkoxylated polyol monomer 
having at least two ethylenically unsaturated 
moieties and capable of being copolymerized 
with oligomer component (a) to provide a solid 
cured polymer when exposed to energy-polym- 
erizing conditions; and, 

c) a sugar surfactant selected from the group 
consisting of a polyhydroxy fatty acid amide, an 
alkyi polyglycoside, and mixtures thereof. 

2. The composition of Claim 1 wherein the epoxy oli- 
gomer is an epoxy acrylate oligomer. 

3. The composition of Claim 2 wherein the epoxy acr- 
ylate oligomer is derived from a compound having 
the formula: 

R^-[-CH2-CHOH-CH2-0(0)C-CH=CH2]n 

wherein R"" is an aliphatic, aromatic or arene moiety 
having at least two carbon atoms and at least two 
oxido residues, and n is an integer of from 2 to 6. 

4. The composition of Claim 3 wherein R'' is a bisphe- 
nol residue. 

5. The composition of Claim 3 wherein R^ is selected 
from the group consisting of hydroquinone residue 
and catechol residue. 

6. The composition of Claim 3 wherein R"* includes a 
straight or branched chain alkyI group of from 2 to 
6 carbon atoms. 



7. The composition of Claim 6 wherein R'' Is selected 
from the group consisting of ethylene glycol resi- 
due, propylene glycol residue, trimethylolpropane 
residue, pentaerythritol residue, neopentyl glycol 

5 residue, glyceryl residue, diglyceryl residue, inositol 
residue, and sorbitol residue. 

8. The composition of Claim 3 wherein Ri is a saturat- 
ed or unsaturated, straight or branched chain 

10 aliphatic moiety of from 6 to 24 carbon atoms. 

9. The composition of Claim 8 wherein R^ is an epox- 
idized soy bean oil residue. 

15 10. The composition of Claim 3 wherein R^ is a poly- 
ethylene glycol moiety. 

11. The composition of Claim 3 wherein R^ is an ethyl- 
ene oxide-propylene oxide copolymer. 

20 

12. The composition of Claim 1 wherein the epoxy oli- 
gomer is thixotropic. 

13. The composition of Claim 1 wherein the epoxy oli- 
25 gomer is obtained by reacting a diepoxide with an 

acid component having an ethylenically unsaturat- 
ed carboxylic acid or reactive derivative thereof in 
the presence of a poiyamide derived from a polym- 
erized fatty acid. 

30 

14. The composition of Claim 13 wherein the acid com- 
ponent is acrylic acid. 

1 5. The composition of Claim 1 3 wherein the diepoxide 
35 Is a diglycldyl ether of a dihydric phenol. 

16. The composition of Claim 1 wherein the alkoxylated 
polyol monomer has the fomiula: 

R^-[-(Y)2-R^-CH=CH-R'*]n 

wherein R^ is an aliphatic, aromatic, or arene moi- 
ety having at least two carbon atoms and at least 

45 two oxido residues. Y Is an alkylene oxide moiety 
and X is an integer of from 2 to 6, R^ is a linkage 
group capable of joining the alkylene oxide moiety 
Y and the -CH=CH- group, R^ is hydrogen or -C(0) 
ORS wherein R^ is hydrogen or an alkyl group hav- 

50 ing from 1 to 22 carbon atoms, and n is an integer 
of from 2 to 6. 

17. The composition of Claim 1 6 wherein R^ is a bisphe- 
nol residue or a group selected from the group con- 

55 sisting of hydroquinone residue and catechol resi- 
due. 

18. The composition of Claim 16 wherein R^ includes a 
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straight or branched chain alkyl group of from 2 to 
6 carbon atoms. 

19. The composition of Claim 16 wherein r2 is selected 
from the group consisting of ethylene glycol resi- 
due, propylene glycol residue, trimethylolpropane 
residue, pentaerythritol residue, neopentyl glycol 
residue, glyceryl residue, diglyceryl residue, inositol 
residue, and sorbitol residue. 

20. The composition of Claim 16 wherein R2 is a satu- 
rated or unsaturated, straight or branched chain 
aliphatic moiety of from 6 to 24 carbon atoms. 

21 . The composition of Claim 1 6 wherein R2 is an epox- 
idized soy bean oil residue, a polyethylene glycol 
moiety or an ethylene oxide-propylene oxide copol- 
ymer. 

22. The composition of Claim 16 wherein Y is an ethyl- 
ene oxide residue. 

23. The composition of Claim 16 wherein is a mem- 
ber selected from the group consisting of -0-, -0(0) 
C-, -OCH2CH2- and -OCH2CHOHCH20(0)C-. 

24. The composition of Claim 1 6 wherein the at least 
one alkoxylated polyol monomer comprises a mix- 
ture of at least one alkoxylated polyol diacrylate and 
at least one alkoxylated polyol triacrylate. 

25. The composition of Claim 24 wherein said compo- 
sition exhibits a contact angle on nickel of no more 
than 100^ 

26. The composition of Claim 2 4 wherein the compo- 
sition includes from 5% to 30% of the at least one 
alkoxylated polyol diacrylate and from 5% to 30% 

of the at least one alkoxylated polyol triacrylate 
based on total composition weight. 

27. The composition of Claim 2 wherein the composi- 
tion includes from 10% to 25% of the at least one 
alkoxylated polyot diacrylate and from 10% to 25% 
by weight of the at least one alkoxylated polyol tri- 
acrylate based on total composition weight. 

28. The composition of Claim 2 4 wherein the compo- 
sition includes from 15% to 20% of the at least one 
alkoxylated polyol diacrylate and from 15% to 20% 
of the at least one alkoxylated triacrylate based on 
total composition weight. 

29. The composition of Claim 2 4 wherein the at least 
one alkoxylated polyol triacrylate is trimethylolpro- 
pane ethoxylate triacrylate and the at least one 
alkoxylated polyol diacrylate is a member selected 
from the group consisting of bisphenol A ethoxylate 



diacrylate, neopentyl glycol propoxylate diacrylate 
and mixtures thereof. 

30. The composition of Claim 2 9 wherein the epoxy ol- 
5 igomer is derived from bisphenol A epoxy diacr- 
ylate. 

31 . The composition of Claim 2 9 wherein the monomer 
mixture includes from 10% to 15% by weight of ne- 
opentyl glycol propoxylate diacrylate, and from 15% 
to 20% by weight of trimethylolpropane ethoxylate 
triacrylate, based on total composition weight. 

The composition of Claim 31 wherein the monomer 
mixture further includes from 5% to 10% bisphenol 
A ethoxylate diacrylate. 

The composition of Claim 31 wherein the epoxy ol- 
igomer is obtained by reacting a diepoxide with an 
acid component having an ethylenically unsaturat- 
ed carboxylic acid or reactive derivative thereof in 
the presence of a polyamide derived from a polym- 
erized fatty acid. 

The composition of Claim 3 3 wherein the acid com- 
ponent is acrylic acid. 

The composition of Claim 3 3 wherein the diepoxide 
is a diglycidyl ether of a dihydric phenol. 

The composition of Claim 1 wherein the sugar sur- 
factant is a polyhydroxy fatty acid amide corre- 
sponding to formula I: 



O Ri 

II I 

2-C-N- 



wherein R^ is H, C^-C4 hydrocarbyl, 2-hydroxy 
ethyl, 2-hydroxy propyl, or a mixture thereof; and R2 
is a C5-C31 hydrocarbyl moiety; and Y is a polyhy- 
droxyhydrocarbyl moiety having a linear hydrocar- 
byl chain with at least 3 hydroxyls directly connect- 
ed to the chain, or an alkoxylated derivative (pref- 
erably ethoxylated or propoxylated) thereof. 

37. The composition of Claim 1 wherein the sugar sur- 
factant is an alkyl polyglycoside corresponding to 
formula II: 

RiO(R20)b(Z)3 II 



32. 

15 

33. 

20 

25 34. 
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wherein R, is a monovalent organic radical having 
from 6 to 30 carbon atoms; R2 is divalent alkylene 
radical having from 2 to 4 carbon atoms; Z is a sac- 
charide residue having 5 or 6 carbon atoms; b is a 
number having a value from 0 to12: a Is a number 
having a value from 1 to 6. 

38. The composition of Claim 37 wherein in formula 11. 

Is a monovalent organic radical having from 8 to 
16 carbon atoms, b Is zero, and a Is a number hav- 
ing a value of from 1 to 2. 

39. The composition of Claim 1 further Including a pho- 
tolnitiator. 

40. The composition of Claim 3 9 wherein the photoln- 
itiator is at least one member selected from the 
group consisting of benzildlmethyl ketal, 2,2-di- 
ethoxy-1 ,2-diphenylethanone, 1 -hydroxy-cyclohe- 
xyl-phenyl ketone, a,a-dimethoary-a-hydroxy ace- 
tophenone, 1 -(4-jsopropy lphenyl)-2-hydroxy-2-me- 
thyl-propan-1 -one, 1 -[4-(2-hydroxyethoxy)phenyl]- 
2 hydroxy-2-methyl-propan-1-one. 2-methyl-l-[4- 
(methylthio)phenyl]-2-morpholino-propan-1-one, 
2-benzyl-2-N,N-dimethylamino-1-(4-morpholino- 
phenyl)-butan-1 -one, 3,6-bis(2-methyl-2-morpho- 
lino-propanonyl)-9-butyl-carbazole, 4,4'-bis(dime- 
thylamlno)benzophenone, 2-chlorothloxanthone, 
4-chlorothioxanthone, 2-isopropyithioxanthone. 
4-isopropylthioxanthone, 2,4-dimethylthloxantho- 
ne, 2,4-diethylthioxanthone, 4-benzoyl-N,N-dime- 
thyl-N-[2-( 1 -oxo-2-propenyl)oxy]ethylbenzeneme- 
thanaminium chloride, methyldiethanolamine, tri- 
ethanolamine, ethyl 4-(dimethylamino)benzoate. 
2-n-butoxyethyl 4-(dimethylammo)benzoate and 
combinations thereof. 

41. The composition of Claim 1 further including a col- 
orant. 

42. The composition of Claim 41 wherein the colorant 
is a blue pigment and the composition further in- 
cludes a 2-benzy!-2-N,N-dimethylamlno-1-{4-mor- 
phollnophenyl)-1-butanone and thioxanthone. 

43. The composition of Claim 1 wherein the urethane 
oligomer is at least one member selected from the 
group consisting of aliphatic urethane acrylate oli- 
gomer and aromatic urethane acrylate oligomer. 

44. A photopolymerized resin obtained by the energy 
polymerization of the composition of any one of 
Claims 1 to 43. 

45. A screen coated with a coating material comprising 
the composition as defined In any one of claims 1 
to 43. 



46. The screen of claim 45 wherein said screen is fab- 
ricated from a material selected from the group con- 
sisting of silk, polyester, polypropylene, high density 
polyethylene, nylon glass, nickel, aluminum and 

5 steel. 

47. The screen of Claim 4 5 wherein said coating ma- 
terial Is cured. 

10 48. The screen of Claim 47 wherein the screen is en- 
graved with indicia. 

49. In a method for coating a substrate in which an en- 
ergy-curable polymer-forming composition is ap- 

15 plied by applicator means to a substrate and the pol- 
ymer forming composition is thereafter exposed to 
a source of energy under such conditions as to form 
a coating of cured polymer on the substrate, an im- 
provement comprising 

20 

a) employing the applicator means for applying 
the substantially water-free, water-washable, 
energy-curable, polymer-forming composition 
as defined in any one of claims 1 to 43, and 
25 b) washing the applicator means with water to 

remove excess polymer-fomnlng composition 
therefrom. 

50. The method of Claim 4 9 wherein the step of em- 
30 ploying the applicator means for applying the poly- 
mer-forming composition comprises a method se- 
lected from the group consisting of dipping, brush- 
ing, spraying and rolling. 

35 51 . The method of Claim 4 9 wherein the substrate is a 
porous screen which, with the coating of cured pol- 
ymer provides a blank stencil. 

52. The method of Claim 51 further Including the step 
40 of engraving the blank stencil to form a printing 

mask. 

53. The method of Claim 51 wherein said engraving 
step Is performed by means of a laser. 

45 

54. The method of Claim 49 wherein the source of en- 
ergy includes electron beam radiation or UV radia- 
tion. 

50 55. The method of Claim 5 4 wherein the source of UV 
radiation provides a UV radiation energy density of 
from 2000 to 3000 mJ/cm2. 

56. The method of Claim 4 9 wherein the substrate Is 
55 metal or a textile. 
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Patentanspruche 

1 . Im Wesentlichen wasserfrele, mit Wasser waschba- 
re, durch Energle hartbare, polymerbildende Zu- 
sammensetzung, umfassend: 

a) ein Oligomer, das aus der aus Epoxy-Oligo- 
merund Urethan-Oiigomerbestehenden Grup- 
pe ausgewdhit ist, wobei das Oligomer wenlg- 
stens zwei ethylenlsch ungesattigte Reste auf- 
weist; 

b) wenlgstens ein alkoxyliertes Polyol-Mono- 
mer, das wenigstens zwei ethylenlsch ungesat- 
tigte Reste aufweist und zur Copolymerisation 
mit der Oligomer-Komponente (a) befahigt ist, 
um ein festes gehartetes Polymer bereitzustel- 
len, wenn es Polymerisationsbedingungen un- 
ter Einwirkung von Energie ausgesetzt wird, 
und 

c) ein Zucker-Tensid, das aus der aus einem 
Polyhydroxy-Fettsaureamid, einem Alkylpoly- 
glycosid und Mischungen derselben bestehen- 
den Gruppe ausgewahit Ist. 

2. Zusammensetzung gemall Anspruch 1 , wobei das 
Epoxy-Oligomer ein Epoxyacrylat-Oligomer ist. 

3. Zusammensetzung gemad Anspruch 2, wobei das 
Epoxyacrylat-Oligomer sich von einer Verbindung 
der Formel 

R^-[-CH2-CHOH-CH2-0(0)C-CH=CH2]n 

ableltet, in der ein aliphatischer Rest, ein aroma- 
tischer Rest oder ein Arenrest ist, der wenigstens 
zwei Kohlenstoffatome und wenigstens zwei Oxido- 
Reste aufweist, und n eine ganze Zahl von 2 bis 6 
ist. 

4. Zusammensetzung gemaS Anspruch 3. wobei R^ 
ein Bisphenol-Rest Ist. 

5. Zusammensetzung gemafl Anspruch 3. wobei R^ 
aus der aus einem Mydrochinon-Rest und einem 
Catechin-Rest bestehenden Gruppe ausgewahit 
ist. 

6. Zusammensetzung gemal^ Anspruch 3, wobei R^ 
eine geradkettige oder verzweigtkettige Alkylgrup- 
pe mit 2 bis 6 Kohtenstoffatomen einschliellt. 

7. Zusammensetzung gemSd Anspruch 6, wobei R^ 
aus der Gruppe ausgewahit Ist, bestehend aus ei- 
nem Ethylenglycol-Rest, Propylenglycol-Rest, Tri- 
methylolpropan-Rest, Pentaerythrlt-Rest, Neopen- 
tylglycol-Rest, Glyceryl-Rest, Diglyceryl-Rest, Ino- 
sit-Rest und Sorblt-Rest. 



8. Zusammensetzung gemafi Anspruch 3, wobei R'' 
ein gesattigter oder ungesattigter, geradkettlger 
Oder verzwelgtkettiger Rest mit 6 bis 24 Kohlen- 
stoffatomen ist. 

5 

9. Zusammensetzung gemali Anspruch 8. wobei R'' 
ein epoxidierter Sojaol-Rest ist. 

10. Zusammensetzung gemSli Anspruch 3, wobei R^ 
10 ein Polyethylenglycol-Rest ist. 

11. Zusammensetzung gemal^ Anspruch 3, wobei R^ 
ein Ethylenoxid-Propylenoxid-Copolymer ist. 

15 12. Zusammensetzung gemali Anspruch 1 , wobei das 
Epoxy-Oligomer thixotropisch ist. 

13. Zusammensetzung gemad Anspruch 1. wobei das 
Epoxy-Oligomer durch Umsetzung eines Diepoxids 

20 mit einer Saure-Komponente, die eine ethylenlsch 
ungesattigte Carbonsaure oder ein reaktives Deri- 
vat derselben aufweist, in Gegenwart eines Poly- 
amids, das sich von einer polymerislerten Fettsaure 
ableltet, erhalten wird. 

25 

14. Zusammensetzung gemafi Anspruch 13, wobei die 
Saure-Komponente Acrylsaure ist. 

15. Zusammensetzung gemdl^ Anspruch 13, wobei das 
30 Diepoxld ein Diglycidylether eines zwelwertlgen 

Phenols ist. 

16. Zusammensetzung gema& Anspruch 1, wobei das 
alkoxylierte Polyol-Monomer die Formel 

35 

R^-[-(Y)^-R^-CH=CH-R'*]n 

hat, in der R2 ein aliphatischer Rest, ein aromati- 
40 scher Rest oder ein Arenrest Ist, der wenigstens 
zwei Kohlenstoffatome und wenigstens zwei Oxido- 
Reste aufweist, Y ein Alkylenoxid-Rest ist und x ei- 
ne ganze Zahl von 2 bis 6 ist, R^ eine Bindungs- 
gruppe ist, die den Alkylenoxid-Rest Y mit der 
45 -CH=CH-Gruppe verbinden kann, R^ Wasserstoff 
Oder -C(0)0R5 1st, wobei Wasserstoff oder eine 
Alkylgruppe mit 1 bis 22 Kohlenstoffatomen ist, und 
n eine ganze Zahl von 2 bis 6 ist. 

50 17. Zusammensetzung gemali Anspruch 16, wobei R2 
ein Bisphenol-Rest oder eine Gruppe ist, die aus 
der aus einem Hydrochinon-Rest und einem Cate- 
chin-Rest bestehenden Gruppe ausgewahit ist. 

55 18. Zusammensetzung gemafi Anspruch 16, wobei R2 
eine geradkettige oder verzweigtkettige Alkylgrup- 
pe mit 2 bis 6 Kohlenstoffatomen einschlieBt. 
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19. Zusammensetzung gemafl Anspruch 16, wobei 
aus der Gruppe ausgewahit ist, bestehend aus ei- 
nem Ethylenglycol-Rest, Propylenglycol-Rest, Tri- 
methylolpropan-Rest, Pentaerythrit-Rest, Neopen- 
tylglycol-Rest, Glyceryl-Rest. Diglyceryl-Rest, Ino- 5 
sit-Rest und Sorbit-Rest. 



thylolpropanethoxylattriacrylat ist, und das wenig- 
stens eine alkoxylierte Polyoldiacrylat eine Verbin- 
dung ist, die aus der Gmppe ausgewahit ist, beste- 
hend aus BIsphenol-A-ethoxylatdtacrylat. Neopen- 
tylglycolpropoxylatdiacrylat und deren Mischun- 
gen. 



20. Zusammensetzung gema& Anspruch 16, wobei R^ 
ein gesdttigter oder ungesattigter, geradkettiger 
Oder verzweigtkettlger Rest mit 6 bis 24 Kohlen- 
stoffatomen ist. 

21. Zusammensetzung gemal^ Anspruch 16, wobei R^ 
ein epoxidlerter Sojaol-Rest, ein Polyethylenglycol- 
Rest Oder ein Ethylenoxid-Propylenoxid-Copoly- 
mer ist. 

22. Zusammensetzung gemal^ Anspruch 16, wobei Y 
ein Ethylenoxid-Rest Ist. 

23. Zusammensetzung gemaR Anspruch 16, wobei R^ 
ein Rest ist, der aus der Gruppe ausgewahit ist, be- 
stehend aus -0-, -0(0)C0-. -OCH2CH2- und 
-OCH2CHOHCH20(0)C-. 

24. Zusammensetzung gemafi Anspruch 16, wobei das 
wenigstens eine alkoxylierte Polyol-Monomer eine 
Mischung aus wenigstens einem alkoxylierten Po- 
lyoldiacrylat und wenigstens einem alkoxylierten 
Polyoltriacrylat umfasst. 

25. Zusammensetzung gemall Anspruch 24, wobei die 
Zusammensetzung einen Kontaktwinkel auf Nickel 
von nicht mehr als 100** aufweist. 

26. Zusammensetzung gemad Anspruch 24, wobei die 
Zusammensetzung 5 % bis 30 % des wenigstens 
einen alkoxylierten Polyoldtacrylats und 5 % bis 30 
% des wenigstens einen alkoxylierten Polyoltriacry- 
lats, bezogen auf das Gesamtgewicht der Zusam- 
mensetzung. einschliellt. 



30. Zusammensetzung gemall Anspruch 29, wobei das 
Epoxy-Oligomer sich von Bisphenol-A-epoxy- 

10 diacrylat ableitet. 

31. Zusammensetzung gemall Anspruch 29, wobei die 
Monomer-Mischung 10- 15Gew.-% Neopentylgly- 
colpropoxylatdiacrylat und 15-20 Gew.-% Trime- 

15 thylolpropanethoxylattriacrytat, bezogen auf das 
Gesamtgewicht der Zusammensetzung, ein- 
schliedt. 

32. Zusammensetzung gemad Anspruch 31, wobei die 
20 Monomer-Mischung weiterhin 5 - 10 % Btsphenol- 

A-ethoxylatdiacrylat einschlie&t. 

33. Zusammensetzung gemall Anspruch 31 , wobei das 
Epoxy-Oligomer durch Umsetzung eines Diepoxids 

25 mit einer Saure-Komponente, die eine ethylenisch 
ungesattigte Carbonsaure oder ein reaktives Deri- 
vat derselben aufweist, in Gegenwart eines Poly- 
amids, das sich von einer polymerisierten Fettsaure 
ableitet, erhalten wird. 

30 

34. Zusammensetzung gemafi Anspruch 33. wobei die 
Saure-Komponente Acrylsaure ist. 

35. Zusammensetzung gemad Anspruch 33, wobei das 
35 Diepoxid ein Diglycidylether eines zweiwertigen 

Phenols ist. 

36. Zusammensetzung gemSIl Anspruch 1, wobei das 
Zucker-Tensid ein Polyhydroxy-FettsSureamid ist, 

40 das der Formel I 



27. Zusammensetzung gemad Anspruch 2, wobei die 

Zusammensetzung 10 % bis 25 % des wenigstens 

einen alkoxylierten Polyoldiacrylats und 10% bis 25 4S O 1 ' 

% des wenigstens einen alkoxylierten Polyoltriacry- 1 1 j 

lats, bezogen auf das Gesamtgewicht der Zusam- .C-N-Y M )" 

mensetzung, einschlieBt. . 2 . • 



28. Zusammensetzung gemal^ Anspruch 24, wobei die 
Zusammensetzung 15 % bis 20 % des wenigstens 
einen alkoxylierten Polyoldiacrylats und 15 % bis 20 
% des wenigstens einen alkoxylierten Polyoltriacry- 
lats, bezogen auf das Gesamtgewicht der Zusam- 
mensetzung, einschtiedt. 

29. Zusammensetzung gemaf^ Anspruch 24, wobei das 
wenigstens eine alkoxylierte Polyoltriacrylat Trime- 



50 entspricht, in der R^ H, ein Ci-C4-Kohlenwasser- 
stoffrest, ein 2-Hydroxyethyl-Rest, ein 2-Hydroxy- 
propyl-Rest oder eine Mischung derselben ist, und 
R2 ein Cs-Cs^-Kohlenwasserstoffrest ist, Y ein Po- 
lyhydroxy-Kohlenwasserstoffrest mit einer linearen 

55 Kohlenwasserstoffkette ist, in der wenigstens 3 Hy- 
droxytgruppen direkt an die Kette gebunden sind, 
Oder ein alkoxyliertes Derivat (vorzugsweise 
ethoxyliert oder propoxyliert) desselben ist. 
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37. Zusammensetzung gemafl Anspruch 1 . wobei das 
Zucker-Tensid ein Alkylpolygtycosid ist. das der 
Formel II 

RiO(R20)b(Z)3 II 

entspricht, in der ein einbindiger organischer 
Rest mit 6 bis 30 Kohlenstoffatomen ist, R2 ein zwei- 
bindiger Alkylen-Rest mit 2 bis 4 Kohlenstoffatomen 
ist, Z ein Saccharid-Rest mit 5 Oder 6 Kohlenstoffa- 
tomen ist, b eine Zah) mit einem Wert von 0 bis 12 
ist. a eine Zah! mit einem Wert von 1 bis 6 ist. 

38. Zusammensetzung gemal^ Anspruch 37, wobei in 
der Formel II R^ ein einbindiger organischer Rest 
mit 8 bis 16 Kohlenstoffatomen ist, b Null ist und a 
eine Zahl eines Wertes von 1 bis 2 ist. 

39. Zusammensetzung gemafl Anspruch 1 , die weiter- 
hln einen Photoinitiator einschlie&t. 

40. Zusammensetzung gemgll Anspruch 39, wobei der 

Photoinitiator wenigstens eine Verbindung ist, die 
aus der Gruppe ausgewahit ist, bestehend aus 
Benzildimethylketal, 2,2-Diethoxy-1 ,2-dipheny- 
lethanon,1-Hydroxycyclohexylphenylketon,a,a-Di- 
methoxy-a-hydroxyacetophenon , 1 -{4-lsopropyl- 
phenyl)-2-hydroxy-2-methylpropan-1-on^-[4-(2-hy- 
droxyethoxy)-phenyl]-2-hydroxy-2-methylpropan- 
1-on, 2-Methyl-1-[4-(methylthio)-phenyl]-2-mor- 
pholinopropan-1-on, 2-Benzyl-2-N,N-dimethylami- 
no-1 -(4-morpholinophenyl)-butan-1 -on, 3,6-Bis 
(2-methyl-2-morpholinopropanonyl)-9-butylcarba- 
zol, 4,4'-Bis(dimethylamino)benzophenon, 2-Chlor- 
thioxanthon, 4-Chlorthioxanthon, 2-lsopro- 
pylthioxanthon. 4-lsopropylthioxanthon, 2,4-Dime- 
thylthloxanthon, 2,4-Diethylthloxanthon. 4-Ben- 
zoyl-N,N-dimethyl-N-[2-(1-oxo-2-propenyl)oxy] 
ethylbenzolmethanaminiumchlorid, Methyldietha- 
nolamin, Triethanolamin, Ethyl-4-(dimethylamino) 
benzoat, 2-n-Butoxyethyl-4-{dimethylamino)ben- 
zoat und Kombinationen derselben. 

41. Zusammensetzung gemaS Anspruch 1, die weiter- 
hin ein Farbemittet einschlief^t. 

42. Zusammensetzung gemdH Anspruch 41 , wobei das 

Farbemittel ein blaues Pigment ist, und die Zusam- 
mensetzung weiterhin 2-Benzyl-2-N,N-dimethyl- 
amino-1 -(4-morpholinophenyl)-1 -butanon und 
Thioxanthon einschliel^t. 

43. Zusammensetzung gemafi Anspruch 1, wobei das 
Urethan-Oligomer wenigstens eine Verbindung ist, 
die aus der Gruppe ausgewahit ist, bestehend aus 
einem aliphatischen Urethanacrylat-Oligomer und 



einem aromatischen Urethanacrylat-Oligomer. 

44. Photo polymerisiertes Harz, das durch Polymerisa- 
tion der Zusammensetzung gemafi irgendeinem 

5 der Anspruche 1 bis 43 unter Einwirkung von Ener- 
gie erhalten wird. 

45. Raster, das mit einem Beschichtungsmaterial be- 
schichtet ist, das die Zusammensetzung gemafi ir- 

10 gendeinem der Anspruche 1 bis 43 umfasst. 

46. Raster gemaH Anspruch 45, wobei das Raster aus 
einem Material hergestellt wird, das aus der Gruppe 
ausgewahit ist, bestehend aus Seide, Polyester, 

15 Polypropylen, Polyethylen hoher Dichte, Nylon, 
Glas, Nickel, Aluminium und Stahl. 

47. Raster gemafi Anspruch 45, in dem das Beschich- 
tungsmaterial gehartet ist. 

20 

48. Raster gemad Anspruch 47, wobei das Raster mit 
Buchstaben Oder Abbildungen (indicia) graviert ist. 

49. Verfahren zum Beschichten eines Substrats, wobei 
25 eine durch Energie hSrtbare, polymerbildenden Zu- 
sammensetzung durch eine Auftragsvorrichtung 
auf ein Substrat aufgetragen wird, und die polymer- 
bildende Zusammensetzung danach einer Energie- 
quelle unter derartigen Bedingungen ausgesetzt 

30 wird, dass eine Beschlchtung von gehartetem Po- 
lymer auf dem Substrat gebildet wird, dadurch ge- 
kennzeichnet, dass 

a) die Auftragsvorrichtung verwendet wird, urn 
35 die im Wesentlichen wasserfreie. mit Wasser 

waschbare, durch Energie hartbare, polymer- 
bildende Zusammensetzung gemall irgendei- 
nem der Anspruche 1 bis 43 aufzutragen, und 

b) die Auftragsvorrichtung mit Wasser gewa- 
40 schen wird, um uberschussige, polymerbilden- 

de Zusammensetzung davon zu entfernen. 

50. Verfahren gemafi Anspruch 49, wobei der Schritt 
der Verwendung der Auftragsvorrichtung. um die 

45 polymerbildende Zusammensetzung aufzutragen, 
ein Verfahren umfasst, das aus der aus Eintauchen, 
Aufstreichen, Spriihen und Walzen bestehenden 
Gruppe ausgewdhit ist. 

50 51. Verfahren gemafi Anspruch 49, in welchem das 
Substrat ein poroses Raster ist, wobei die Be- 
schichtung von gehartetem Polymer eine Blanko- 
schablone bereitstellt. 

55 52. Verfahren gem§R Anspruch 51, das weiterhin den 
Schritt des Gravierens der Blankoschablone unter 
Bitdung einer Druckmaske einschlieflt. 
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53. Verfahren gemaR Anspruch 51 , wobei der Schritt 
des Gravierens durch einen Laser durchgefuhrt 
wird. 

54. Verfahren gemal^ Anspruch 49, wobei die Energie- 
quetle Elektronenstrahl-Strahlung Oder UV-Strah- 
!ung einschliellt. 

55. Verfahren gemali Anspruch 54, wobei die UV-Strah- 
lungsquelle eine UV-Strahlungsenergiedichte von 
2000 bis 3000 mJ/cm^ bereitstellt. 

56. Verfahren gemaH Anspruch 49, wobei das Substrat 
ein l\^etalt oder Textilerzeugnis ist. 



Revendicatlons 

1. Composition formant polym^re substantiellement 
exempte d'eau, lavable k I'eau, et r^ticutabte sous 
6nergie. qui comprend : 

a) un oligom^re choisi dans le groupe constitu6 
par un oligom^re §poxy et un oligomdre ur^tha- 
ne, (edit oligom^re ayant au moins deux grou- 
pements 6thyleniqueinent insatures ; 

b) au moins un monomere polyol atcoxyle qui 
a au moins deux groupements 6thyt6nique- 
ment insatures et qui est capable d'§tre copo* 
lym^rise avec un composant oligom^re (a) 
pour fournir un polymdre solids reticule quand 
il est expose a des conditions de polymerisation 
par ^nergie ; et, 

c) un surfactant d base de sucre choisi dans le 
groupe constitu^ par un amide d'un acide gras 
polyhydroxyle, un polyglycoside alkyle, et les 
melanges de ceux-ci. 

2. Composition selon la revendlcation 1 dans laquelle 
Toligom^re 6poxy est un oligomere epoxy-acrylate. 

3. Composition selon la revendication 2 dans laquelle 
I'oligom^re dpoxy-acrylate est d^riv6 d'un compost 
de formule : 

R^-[.CH2-CHOH.CH2-0(0)C-CH=CH2]n 

dans laquelle est un groupement aliphatique. 
aromatique ou ar^ne ayant au moins deux atomes 
de carbone et au moins deux residus oxydo, et n 
est un entier vaiant de 2 d 6. 

4. Composition selon la revendication 3 dans laquelle 
R^ est un r§sidu bisph^not. 

5. Composition selon !a revendication 3 dans laquelle 
R^ est choisi dans le groupe constitu^ par un r6sidu 



hydroquinone et un r^sidu catechol. 

6. Composition selon la revendication 3 dans laquelle 
R^ comprend un groupe alkyle k chaine lineaire ou 

5 ramifi^e de 2 d 6 atomes de carbone. 

7. Composition selon la revendication 6 dans laquelle 
R^ est choisi dans le groupe constitu^ par les resi- 
dus ethylene glycol, propylene glycol, trimethylol- 

10 propane, pentaerythritol, neopentyle glycol, glyce- 
ryle. diglyc^ryle, inositol, et sorbitol. 

8. Composition selon la revendication 3 dans laquelle 
R^ est un groupement aliphatique, satur^ ou insa- 

15 ture, S chaTne lineaire ou ramifiee de 6 d 24 atomes 
de carbone. 

9. Composition selon la revendication 8 dans laquelle 
Ri est un r^sidu d'huile de soja 6poxyd6e. 

20 

10. Composition selon la revendication 3 dans laquelle 
Ri est un groupement polyethylene glycol. 

11. Composition selon la revendication 3 dans laquelle 
25 Ri est un copolymere d'oxyde ethylene et d*oxyde 

de propylene. 

12. Composition selon la revendication 1 dans laquelle 
I'oiigom^re 6poxy est thixotropique. 

30 

13. Composition selon ia revendication 1 dans laquelle 
I'oligom^re epoxy est obtenu par reaction d'un die- 
poxyde avec un composant acide qui possdde un 
acide carboxylique 6thyl6niquement insature ou un 

35 derive reactif de celui-cl en presence d'un polyami- 
de derive d'un acide gras polymerise. 

14. Composition selon la revendication 13 dans laquel- 
le le composant acide est I'acide acrylique. 

40 

15. Composition selon la revendication 14 dans laquel- 
le le diepoxyde est Tether diglycidylique d'un dihy- 
droxybenzdne. 

45 16. Composition selon la revendication 1 dans laquelle 
le monomere polyol alcoxyl6 de formule : 

R^-KY)^-R^.CH=CH.R'*]n 

50 

dans laquelle est un groupement aliphatique, 
aromatique ou ardne ayant au moins deux atomes 
de carbone et au moins deux residus oxydo. Y est 
un groupement oxyde d'alkylene et x est un entier 
55 vaiant de 2 d 6, R^ est un grou pe de liaison capable 
de joindre le groupement oxyde d'alkyl6ne Y et le 
groupe -CH=CH-, R'* est hydrog^ne ou -C(0)0R5 
dans lequel R^ est hydrog^ne ou un groupe alkyle 
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ayant de 1 ^ 22 atomes de carbone. et n est un en- 
tier valant de 2 d 6. 

17. Composition selon la revendication 16 dans laquel- 
le R2 est un r6sidu blsph^nol ou un groupe choisi 
dans le groupe constitue parun r6sidu hydroquino- 
ne et un r^sidu catechol. 

18. Composition selon la revendication 16 dans laquel- 
le comprend un groupe alkyle k chaTne lin^aire 
ou ramifies de 2 d 6 atomes de carbone. 

19. Composition selon la revendication 16 dans laquet- 
le est choisi dans le groupe constitue par les r^- 
sidus ethylene glycol, propylene glycol, trimethylol- 
propane, pentaerythritol. neopentyle glycol, glyc6- 
ryle, diglyceryle, inositol, et sorbitol. 

20. Composition selon la revendication 16 dans laquel- 
le R^ est un groupement aliphatlque, saturd ou in- 
sature, ^ chaTne lineaire ou ramifiee de 6 a 24 ato- 
mes de carbone. 

21. Composition selon la revendication 16 dans laquel- 
le R^ est un residu d'huite de soja epoxydee, un 
groupement polyethylene glycol ou un copolymere 
d'oxyde d'ethylene et d'oxyde de propylene. 

22. Composition selon la revendication 16 dans laquel* 
le Y est un residu oxyde d'6thyl6ne. 

23. Composition selon la revendication 16 dans laquel- 
le R^ est un ^l^ment choisi dans le groupe constitue 
par -0-. -0(0)C-, -OCH2CH2- et -OCHjCHOHCHg 
0(0)C-. 

24. Composition selon la revendication 16 dans laquel- 
le le au moins un monomere polyol alcoxyle com- 
prend un melange d'au moins un polyol alcoxyle 
diacrylate etd'au moins un polyol alcoxyle triacryla- 
te. 

25. Composition selon la revendication 24 dans laquel- 
le ta composition presente un angle de contact sur 
le nickel qui n'est pas superieur k 100 °. 

26. Composition selon la revendication 24 dans laquet- 
le la composition comprend 5 % k 30 % du au moins 
un monomere polyol alcoxyle diacrylate et 5 % k 30 
% du au moins un monomere polyol alcoxyle tria- 
crylate. calculi sur le poids total de la composition. 

27. Composition selon la revendication 2 dans laquelle 
la composition comprend 1 0 % ^ 25 % du au moins 
un monomere polyol alcoxyl6 diacrylate et 10 % k 
25 % en poids du au moins un monomere polyol 
alcoxyle triacrylate, calculi sur le poids total de la 
composition. 



28. Composition selon la revendication 24 dans laquel- 
le la composition comprend 15 % a 20 % du au 
moins un monomere polyol alcoxyle diacrylate, et 
15 % d 20 % du au moins un monomere polyol al- 

5 coxyl6 triacrylate calculi, sur le poids total de la 
composition. 

29. Composition selon la revendication 24 dans laquel- 
le le au moins un polyol alcoxyle triacrylate est 

10 I'ethoxylate de trim^thylolpropane triacrylate et le 
au moins un polyol alcoxyle diacrylate est un ^1^- 
ment choisi dans le groupe constitu6 par I'ethoxy- 
late de bisph^nol A diacrylate, le propoxylate de 
ndopentyle glycol diacrylate et les melanges de 

15 ceux-cl. 

30. Composition selon la revendication 29 dans laquel- 
le Toligomdre 6poxy est d^riv^ de I'^poxy-acrylate 
de bisph6nol A. 

20 

31 . Composition selon la revendication 29 dans laquel- 
le le melange de monom^res comprend 10 % d 15 
% en poids de propoxylate de neopentyle glycol dia- 
crylate, et de 15 % k 20 % en poids d'ethoxylate de 

25 trimethylolpropane triacrylate, calcule sur le poids 
total ta composition. 

32. Composition selon la revendication 31 dans laquel- 
le le melange de monom^res comprend en outre 5 

30 % a 10 % d'ethoxylate de bisph^nol A diacrylate. 

33. Composition selon la revendication 31 dans laquel- 
le roltgom6re epoxy est obtenu par reaction d'un 
di^poxyde avec un composant acide qui poss^de 

35 un acide carboxylique ethyleniquement insatur^ ou 
un derive r^actif de celui-ci en presence d'un poly- 
amide derive d'un acide gras polymerise. 

34. Composition selon la revendication 33 dans laquel- 
40 le le composant acide est I'acide acryllque. 

35. Composition selon la revendication 33 dans laquel- 
le le didpoxyde est rather diglycidylique d'un dihy- 
droxybenz^ne. 

45 

36. Composition selon la revendication 1 dans laquelle 
le surfactant k base de sucre est un amide d'un aci- 
de gras polyhydroxyle correspondent d la formule I : 

50 



dans laquelle R^ est hydrog^ne, hydrocarbyle en 
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C1-C4, 2-hydroxy ethyle, 2-hydroxy propyle, ou un 
melange de ceux-ci ; et est un groupement hy- 
drocarbyle en C5-C31 ; et Y est un groupement po- 
lyhydroxyhydrocarbyl possedantune chaTne hydro- 
carbyle Iin6aire avec au moins trois hydroxyles di- 
rectement lies k la chaTne, ou un derive alcoxyl6 (de 
preference ethoxyl6 ou propoxyle) de celui-ci. 

37. Composition seton la revendication 1 dans laquelle 
le surfactant d base de sucre est un polygtycoside 
alkyle correspondant k la formule II : 

RiO{R20)b{Z)3 (II) 

dans laquelle R^, est un radical organique monova- 
lent ayant de 6 ^ 30 atomes de carbone ; R2 est un 
radical allcyl^ne divalent ayant de 2 d 4 atomes de 
carbone ; Z est un residu saccharide ayant de 5 d 
6 atomes de carbone ; b est un nombre ayant une 
valeur de 0 a 12 ; a est un nombre ayant une valeur 
de 1 d 6. 

38. Composition salon la revendication 37 dans laquel- 
le dans la formule 11, R^ est un radical organique 
monovalent ayant de 8 ^ 16 atomes de carbone, b 
vaut z^ro, et a est un nombre ayant une valeur de 
1^2. 

39. Composition selon la revendication 1 comprenant 
en outre un photoinitiateur. 

40. Composition selon la revendication 39 dans laquel- 
le le photoinitiateur est au moins un element choisi 
dans le groupe constitu6 par le benzyldim^thyl ke- 
tal, la 2,2-diethoxy-1,2-diphenylethanone, la 1-hy- 
droxy-cyclohexyl-phenyl cetone, I'a.a-dimethoxy- 
a-hydroxy acetophenone, la 1-(4-isopropyl-phe- 
nyl)-2-hydroxy-2-methyl-propan-1 -onejal -[4-(2-hy- 
droxyethoxy)ph6nyl]-2-hydroxy-2-m6thyl-propan- 
1-one, la 2-methyl-1-[4-(methylthio)phenyl]-2-mor- 
pholino-propan-1-one, la 2-benzyl-2-N,N-dimethy- 
lamino-1-(4-morpholinoph6nyl)-butan-1-one, la 3, 
6-bis(2-methyl-2-morpholino-propanonyl)-9-butyl- 
carbazole, la 4,4*-bis{dimethylamino)-benzoph6no- 
ne, la 2-chlorothioxanthone, la 4-chlorothloxantho- 
ne, la 2-isopropylthioxanthone, la 4-isopropyl- 
thioxanthone, la 2.4-dim6thylthioxanthone, la 
2,4-diethylthioxanthone, le chlorure de 4-ben- 
zoyl'N,N-dimethyl-N-[2-(1-oxo-2-propenyl)oxy] 
ethylbenzene-m6thanaminium, la methyldi6thano- 
lamine, latriethanolamine, le benzoated'^thyl-4-(di- 
methylamino), le benzoate de 2-n-butoxyethyl-4-(di- 
m^thylamino) et les combinaisons de ceux-ci. 

41. Composition selon la revendication 1 comprenant 
en outre un colorant. 



42. Composition selon la revendication 41 dans laquel- 
le le colorant est un pigment bleu et la composition 
comprend en outre une 2-benzyl-2-N,N-dim6thyla- 
mtno-1-(4-morpholinophenyl)-1-butanone et une 

5 thioxanthone. 

43. Composition selon la revendication 1 dans laquelle 
Toligom^re urethane est au moins un element choisi 
dans le groupe constitue par un oligom^re acrylate 

10 urethane aliphatique et un oligomere acrylate ure- 
thane aromatique. 

44. RSsine photopolym^ris^e obtenue par polymerisa- 
tion sous dnergie de la composition de Tune quel- 

15 conque des revendications 1 d 43. 

45. Ecran revetu d'un materiau de revetement compre- 
nant la composition seton Tune quelconque des re- 
vendications 1 d 43. 

20 

46. Ecran selon la revendication 45 dans laquelle ledit 
ecran est fabrique ^ partir d'un mat^hau choisi dans 
le groupe constitue par la sole, le polyester, le po- 
lypropylene, le polyethylene haute densite, le nylon, 

25 le venre, le nickel, {'aluminium et I'acier. 

47. Ecran selon la revendication 45 dans lequel ledit 
materiau est reticule. 

30 48. Ecran selon la revendication 47 dans lequel recran 
est grave avec une empreinte. 

49. Dans un procede pour revetir un substrat, selon le- 
quel une composition formant polymere, reticulable 

35 sous energie est appliquee par moyen applicateur 
sur un substrat et la composition formant polymere 
est ensuite exposee a une source d'energie sous 
des conditions qui permettent de fonner un revete- 
ment de polymere reticule sur le substrat, Tameiio- 

40 ration comprenant : 

a) I'utilisation du moyen applicateur pour rap- 
plication de la composition formant polymere, 
substantiellement exempte d'eau, lavable e 

45 I'eau. et reticulable sous energie selon i'une 

quelconque des revendications 1 ^ 43. 

b) le lavage de I'appiicateur avec de I'eau pour 
eiimlner de celui-ci Texces de composition pour 
la mise en forme de polymere. 

50 

50. Procede selon la revendication 49, dans lequel 
retape d'utilisation du moyen applicateur pour ap- 
pllquer la composition formant polymere comprend 
un precede choisi dans le groupe constitue par le 

55 trempage. le brossage. la pulverisation et le roula- 

ge. 

51. Procede selon la revendication 49 dans lequel le 
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substrat est un ecran poreux qui, avec le revete- 
ment de polymdre r^ticul^ fournit un stencil vierge. 

52. Procede selon la revendlcation 51 comprenant en 
outre r^tape de gravure du stencil vierge pour for- s 
mer un masque d'impression. 

53. Proc§d6 selon la revendlcation 51 dans lequel ladi- 
te §tape de gravure est effectu^e au moyen d'un 
laser. io 

54. Procede selon la revendlcation 49 dans lequel la 
source d'^nergle comprend le rayonnement de fais- 
ceau d*61ectrons ou le rayonnement ultraviolet. 

15 

55. Procede selon la revendlcation 54 dans lequel la 
source de rayonnement ultraviolet fournit une den- 
sity d'^nergie de rayonnement ultraviolet de 2000 
d 3000 mJ/cm2. 

20 

56. Procede selon la revendlcation 49 dans lequel le 
substrat est du metal ou un textile. 
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